AT 0 0 0

a2» United States Patent (0) Patent No.:  US 6,296,760 Bl
Petty et al, 45) Date of Patent; Oct. 2, 2001
(54) DEVICE FOR THE REMOVAL AND 4,702,838 * 10/1987 Babeock etal .
CONCENTRATION OF IONIC METAL };g}:gg : lgﬁggg hf\:_ag;ritz etal .
TER 874, inhas .
SPECIES FROM wa 5,087,372 * 271992 Toyomoto et al. .
(75) Inventors: Jimmie D, Petty; William G. 2098573 * 3/ 199§ Hucking et al. .
: Brumbaugh; James N, Huckins: 3.100,555 * 3/1992 Mason .
: ] 4 5110473 * 571992 Hassett .
Thomas W. May; Raymond 5395426 * 3/1995 Huckins et al.
Wiedmeyer, all of Columbia, MO (US) 5618433 *  4/1997 Tarbet et al. .
' 5,834,633 * 11/1998 Davison .
(73) Assignee: The United States of America as
represented by the Secretary of the FOREIGN PATENT DOCUMENTS
Interior, Washington, DC (Us) 96/30739 * 1071906 WOy .

(*) Notice: Subiect to any disclaimer, the term of this * cited by examiner
d id
patent is extended or adjusted under 35

U.5.C. 154(b) by 0 days. Primary Examiner—Thomas M. Lithgow
(74) Antorney, Agent, or Firm—E. Philip Koltos

(22)  Filed; Mar. 3, 1999 A device is provided for capturing ionic metal species (e.g.,

(51 Int. CL7 . CO2F 1/28; CO2F 1/62;  Cd, Cu, Ni, Pb and Zn) dissolved in water. The device
BOID 17/00 includes a nonporous polymeric tube for capturing the
(52) US. Cl 210/170; 210/747; 210/634;  dissolved jonic metal species. The tube is formed from a

210/638; 210/688; 210/209; 2 10/502.1; ~ membrane having transient cavities therein having an aver-

436/73; 436/80; 436/81: 73/61.42; 73/61 41 age pore size greater than 10 A, A sequestration mediun,

(58) Field of Search ................... 210747, 170, - Somained within the tube, transforms the ionic metal species
210/644, 638, 634, 638, 502.1, 209; 436/73, captured by the tube into a complexed, non-mobile meial

79, 80, 81, 178; 73/61.42, 61.4] 864.71 species. The sequestration medium is capable of diffusing

TR ’ ’ through the nonporous polymeric membrane at a controlled

(56) References Cited rate to form the complexed, non-mobile species and can
comptise a mixture and metal complexing agent (e.g., a
U.S. PATENT DOCUMENTS quinoline) and a long chain organic acid (e.g., oleic acid).
4,092,117 * 5/1973 Byme . )
4,500,494 * 2/1985 Scher . 20 Claims, 2 Drawing Sheets

/10




